The alpha 5 beta 1 integrin fibronectin receptor, but not the alpha 5 cytoplasmic domain, functions in an early and essential step in fibronectin matrix assembly.
The alpha 5 beta 1 integrin mediates cell adhesion and migration on fibronectin, a glycoprotein critical for normal vertebrate embryonic development. Indirect evidence reported to date suggests that this receptor also functions in the deposition of fibronectin matrices. We used a molecular genetic approach to critically evaluate this role of alpha 5 beta 1 integrins. Mutant Chinese hamster ovary (CHO) cells deficient in alpha 5 integrin expression could not assemble a fibronectin matrix. Reconstituting alpha 5 beta 1 integrin expression by transfecting them with a full-length cDNA encoding the human alpha 5 chain completely restored fibronectin matrix assembly. CHO cells expressing an alpha 5 chain lacking the cytoplasmic domain also assembled a fibronectin matrix. Removing the cytoplasmic domain of alpha 5 appears to increase its activity in fibronectin matrix assembly. In addition to alpha 5 beta 1 integrin binding to fibronectin's RGD-containing domain, cells must bind with high affinity to fibronectin's amino-terminal 29-kDa matrix assembly domain to form a fibronectin matrix. Studies with the alpha 5-deficient CHO cells show that the expression of alpha 5 beta 1 integrin is also necessary for cells to bind fragments containing this distinct site in fibronectin and that a fibronectin matrix increases binding of the 29-kDa fragment. Thus, alpha 5 beta 1 integrins not only mediate cell adhesion to fibronectin, but also play an essential role in the assembly of a fibronectin matrix. This role includes direct binding to fibronectin and modulating a distinct binding event involving the interaction of fibronectin's amino-terminal matrix assembly domain with the cell surface.